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(54) DEVICE AND METHOD FOR PLASMA TREATMENT 

(57) A plasma processing apparatus and plasma 
processing method are provided to be used for etching, 
ashing, CVD, etc. in the manufacturing, etc. of large- 
scale integrated circuits (LSIs) and liquid crystal display 
panels (LCDs). The plasma processing apparatus gen- 
erates plasma by using a microwave introduced through 
a microwave window, while controlling the ions in the 
plasma by varying the RF voltage applied to the sample 
stage. The apparatus is characterized to include a 
counter electrode (grounded electrode) which is located 
at the rim section of the microwave window against the 
sample stage. The plasma processing method imple- 
ments a plasma process for a sample with the plasma 
processing apparatus. The method and apparatus are 
capable of alleviating the sticking of particles to the 
sample and metallic contamination, and also capable of 
improving the yield of semiconductor devices, etc. 
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Description 

Technical Field of the Invention 

The present invention relates to a plasma process- 
ing apparatus and plasma processing method used for 
etching, ashing, chemical vapor deposition (CVD), etc. 
in the manufacturing, etc. of large-scale integrated cir- 
cuits (LSIs) and liquid crystal display panels (LCDs). 

Background of the Invention 

Processes based on plasma of reactive gases are 
adopted widely in the manufacturing of LSIs, LCDs, etc. 
Particularly, the dry etching technique using plasma is 
an indispensable fundamental technique for the manu- 
facturing processes of LSIs, LCDs, etc. 

On the other hand, as the size of substrates used 
for the fabrication of LSIs, LCDs, etc. increases, it is 
required to generate plasma uniformly over a wide area. 
It is also required for the dry etching technique and the 
embedding technique for thin film formation to control 
plasma generation and ion energy in the plasma inde- 
pendently. 

The present applicant has disclosed in Japanese 
patent publication J P-A-Hei-6- 104098 a plasma 
processing apparatus which is capable of generating 
plasma uniformly over a wide area and controlling the 
ion energy. 

Fig. 1 is a brief vertical cross-sectional view of this 
plasma processing apparatus. 

In the apparatus, a reaction room 12 has a micro- 
wave window 14 at the top, and a dielectric plate 32 for 
propagating the microwave is laid over the microwave 
window 14. A Radio frequency (RF) power source 28 is 
connected to a sample stage 15, which confronts a 
counter electrode 41 which is attached on the lower sur- 
face of the microwave window 14 by being grounded 
electrically 

Fig. 2 is a top view of an example of the counter 
electrode 41. 

The counter electrode 41, which is made of metal 
such as aluminum, has microwave introduction holes 
41 a for introducing the microwave into the reaction room 
12. 

In the apparatus, the microwave is propagated flatly 
in the dielectric plate 32. Accordingly, it is possible for 
the apparatus to generate uniform plasma in a wide 
area by having a large dielectric plate 32 and a large 
microwave window 14. 

Based on the disposition of the counter electrode 
41 on the lower surface of the microwave window 14, it 
is possible for the apparatus, in the case of applying an 
RF voltage to the sample stage 15, to stabilize the elec- 
trical circuit including the sample stage, plasma and 
counter electrode, and generate a stable bias voltage 
on the surface of a sample S. Consequently, it is possi- 
ble to control stably the acceleration of ion (ion energy) 
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in the plasma by varying the bias voltage. 

The apparatus is designed to generate plasma 
mainly by using the microwave and control the ion 
energy mainly by using the RF voltage applied to the 

5 sample stage. Accordingly, it is possible to control 
plasma generation and ion energy independently. 

However, the apparatus of the above-mentioned 
structure has its counter electrode located immediately 
above the sample. Because of this, the deposit is cre- 

10 ated in plasma and sticks to the counter electrode and 
the counter electrode itself is liable to be sputtered by 
the plasma and stick to the sample S. As a result, the 
apparatus is liable to suffer from the sticking of particles 
to the sample and also from metallic contamination. 

15 The present invention is intended to resolve the 
foregoing problems, and its object is to provide a 
plasma processing apparatus and plasma processing 
method capable of reducing the sticking of particles to 
the sample and metallic contamination. 

20 

Summary of the Invention 

The plasma processing apparatus of the present 
invention includes means for supplying a microwave, a 

25 reaction chamber having a microwave window and a 
sample stage which confronts the microwave window, 
means for applying a radio frequency (RF) voltage to 
the sample stage, and a counter electrode which is 
located to confront the sample stage and which is 

30 grounded electrically, wherein the counter electrode is 
located in the rim section of the microwave window 
inside the reaction chamber. 

The apparatus of the present invention has its suffi- 
ciently large counter electrode located in the rim section 

35 of the microwave window, while avoiding the position 
immediately above the sample. Immediately above the 
sample, there is no metal that can be a source of parti- 
cles or contamination. Therefore, it becomes possible to 
perform a plasma process with a stable bias voltage, 

40 while suppressing the sticking of particles to the sample 
and metallic contamination. 

Brief Description of the Drawing Figures 

45 Fig. 1 is a vertical cross-sectional view of the con- 
ventional plasma processing apparatus; 
Fig. 2 is a plan view of the counter electrode of the 
conventional plasma processing apparatus; 
Fig. 3 is a vertical cross-sectional view of a first 

so embodiment of the plasma processing apparatus of 
the present invention; 

Fig. 4 is a detailed view of portion A of Fig. 3; 
Fig. 5 is a vertical cross-sectional view of the annu- 
lar electrode as an example of the counter elec- 
55 trode; 

Fig. 6 is a bottom view of the annular electrode; 
Fig. 7 is a vertical cross-sectional view of a second 
embodiment of the plasma processing apparatus of 
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the present invention; 

Fig. 8 is a detailed view of the microwave window 
and counter electrode of the apparatus of Fig. 7; 
Fig. 9 is a vertical cross-sectional view of an exam- 
ple of the counter electrode; s 
Fig. 10 is a bottom view of the electrode of Fig. 9; 
Fig. 1 1 is a vertical cross-sectional view of a third 
embodiment of the plasma processing apparatus of 
the present invention; 

Fig. 12 is a vertical cross-sectional view of a fourth 
embodiment of the plasma processing apparatus of 
the present invention; 

Fig. 13 is a plan view of an example of the micro- 
wave regulation plate; 

Fig. 14 is a plan view of another example of the 
microwave regulation plate; 
Fig. 15 is a vertical cross-sectional view of a fifth 
embodiment of the plasma processing apparatus of 
the present invention; 

Figs. 16, 17 and 18 are diagrams showing the dis- 
tribution of the rate of fluorocarbon polymer film for- 
mation on the wafer surface; and 
Fig. 19 is a graph showing the variation of the 
number of particles along the plasma discharge 
time. 

Detailed Description of the Invention: 

The rim section of the microwave window men- 
tioned above signifies the outer portion of the micro- 
wave window around the central section immediately 
above the sample. 

The bias voltage produced on the sample surface 
by the application of an RF voltage to the sample stage 
is generated through the electrical circuit including the 
sample stage, plasma and reaction chamber and there- 
fore, the magnitude of the bias voltage is greatly 
affected by the plasma potential. The plasma potential 
varies greatly depending on the contact state between 
the electrically-grounded metal (which serves as the 
counter electrode) and the plasma. 

Accordingly, in order for the apparatus, which is 
designed to generate high-density plasma beneath the 
microwave window, to control ion energy stably, the 
counter electrode must be located close to the position 
of plasma generation, i.e., close to the position under 
the microwave window. 

Depending on the position of the counter electrode, 
the deposit, which is created, in the plasma and which 
sticks to the counter electrode, and the counter elec- 
trode, itself, are both sputtered by the high-density 
plasma, resulting in the problems of sticking of particles 
to the sample and metallic contamination. 

In dealing with this matter, the present inventors 
tried etching samples by varying the shape of the coun- 
ter electrode which is located close to the position under 
the microwave window in pursuit of counter electrodes 
which alleviate the creation of particles and metallic 



contamination. 

The trial revealed: (a) the provision of an electrode 
that takes up only the rim section of microwave window 
which does not directly confront the sample stage, i. e., 
which is not immediately above the sample, can reduce 
the creation of particles and metallic contamination; (b) 
the electrode of only the rim section of the microwave 
window can be large enough to produce a stable bias 
voltage, provided that the reaction room is sufficiently 
large. 

Namely, the apparatus of the present invention has 
a sufficiently large counter electrode located in the rim 
section of the microwave window, while avoiding the 
position immediately above the sample. Immediately 
above the sample, there is no metal that can be a 
source of particles or contamination. Therefore, it 
becomes possible to perform a plasma process with a 
stable bias voltage, while suppressing the sticking of 
particles to the sample and the metallic contamination. 

This counter electrode is also advantageously 
raises the plasma density by limiting the microwave pas- 
sage into the reaction room and thus, confining the 
plasma generation region. Increasing the plasma den- 
sity not only raises the processing rate of the sample, 
but enhances the quality of etching of fine patterns. 

Five embodiments of the plasma processing appa- 
ratus and plasma processing method based on the 
present invention and the results of experiments con- 
ducted with the plasma processing apparatus and 
plasma processing method of the present invention will 
be explained specifically. 

First Embodiment 

Fig. 3 shows in a vertical cross-section of the first 
embodiment of the plasma processing apparatus of the 
present invention. 

The apparatus has a cuboidal hollow reaction 
chamber 1 1 which is generally made of metal such as 
aluminum or stainless steel. The reaction chamber 11 
has a cylindrical reaction room 12 therein. 

The top of the reaction chamber 1 1 is covered with 
a microwave window 14 so that the microwave window 
14 airtightly seals the reaction room 12 by mean of an 
O-ring 20. The microwave window 14 is made of a die- 
lectric substance, such as quartz glass (Si0 2 ) or alu- 
mina, having a high thermal durability, high microwave 
transmissivity, and small dielectric loss. 

A sample stage 15 is disposed in the reaction room 
12 at a position confronting the microwave window 14 
and a sample S is placed on the sample stage 15. The 
sample stage 15 is connected to an RF voltage source 
28 which is tuned to 400 kHz, 2 MHz, 13.56 MHz, etc. 

The sample stage 15 has a chuck mechanism such 
as an electrostatic chuck (not shown) for holding the 
sample S and has a fluid circulating mechanism (not 
shown) for circulating a thermal medium for maintaining 
the sample S at a constant temperature. The sample 
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stage 15 is fixed to a base 16, for example, while being 
insulated from the reaction chamber 11 by an insulating 
member 18. The sample stage 15 is surrounded by a 
plasma shielding member 17. 

In case the sample stage 15, is designed to have a s 
function of an electrostatic chuck, it has its an aluminum 
electrode surface coated with alumina by implantation 
or similar. The insulating member 18 and plasma shield- 
ing member 17 are made of alumina or similar. 

The reaction chamber 1 1 has a gas inlet hole 25 for 
feeding gas into the reaction room 12 and an evacuation 
port 26 which communicates with an evacuation device 
(not shown). The reaction chamber 1 1 may have a side 
wall equipped with a heater, etc. so that the reaction 
chamber 1 1 is heated to a prescribed temperature. 

A dielectric plate 32 is disposed over the reaction 
chamber 1 1 to confront the microwave window 14 and 
the top of the microwave window 14 is covered with a 
metallic sheet 33. The dielectric plate 32 is connected to 
a microwave generator 35 through a waveguide 34. The 
dielectric plate 32 is made of a suitable material having 
a small dielectric loss, e.g., fluororesin such as Teflon 
(registered trademark of Dupont), polyethylene, or poly- 
styrene. The microwave frequency adopted in the first 
embodiment is, for example, 2.545 GHz. 

In addition to above-described arrangement the 
apparatus of the first embodiment is provided with an 
annular counter electrode 21 in the rim section of the 
microwave window 14 so that a bias voltage is produced 
stably on the surface of the sample S. The counter elec- 
trode 21 is grounded electrically through the reaction 
chamber 1 1 , and the counter electrode 21 serves as the 
grounded electrode against the sample stage 15 to 
which the RF voltage is applied. 

Fig. 4 shows the details of portion A of the appara- 
tus of Fig. 3. The counter electrode 21 is separated from 
the side wall of reaction chamber 1 1 by the positioning 
of an electrode rim insulating plate 22 of alumina or sim- 
ilar which is fitted on the edge of the electrode 21 . 

Fig. 5 and Fig. 6 are a vertical cross-sectional view 
and bottom view, respectively of an annular electrode as 
an example of the counter electrode 21. 

The counter electrode 21 is made of silicon (Si), 
aluminum (Al), etc. In the case of an aluminum counter 
eIectrode21, the electrode surface is preferably ren- 
dered by, for example, the "alumite" process or alumina 
coating process. 

For the uniform plasma processing of a sample, the 
counter electrode 21 is preferably shaped symmetrically 
with respect to the sample S. More preferably, it has an 
annular shape from the viewpoint of structural design of 
the apparatus, although this is not compulsory. 

The method. of plasma processing with the above- 
described apparatus for a sample S will be explained 
with reference to Fig. 3 by taking an example of the 
etching process for the surface of the sample S. 

CD The reaction room 12 is evacuated of air through 



the evacuation port 26 and thereafter, gas is fed 
into the reaction room 12 through the gas inlet hole 
25. 

© The microwave generator 35 is activated to sup- 
ply the microwave to the dielectric plate 32 through 
the waveguide 34. An electric field of surface wave 
is created in the hollow 31, and the electric field 
exerted across the microwave window 14 gener- 
ates plasma in the reaction room 12. 
<3) Virtually simultaneously to plasma generation, 
the RF voltage source 28 is activated to apply an 
RF voltage to the sample stage 15. thereby produc- 
ing a bias voltage on the surface of the sample S. 
The sample S is exposed to plasma, while ion 
energy of plasma is controlled by the adjustment of 
bias voltage, thereby etching the surface of the 
sample S. 

Based on the provision of the counter electrode 21 , 
which is shaped to exclude the portion immediately 
above the sample S, the sticking of particles to the sam- 
ple S and metallic contamination can be reduced, and in 
addition the sample S can be etched based on a stabi- 
lized bias voltage produced on the surface of the sam- 
ple S. 

The counter electrode also advantageously raises 
the plasma density by limiting the microwave passage 
into the reaction room and thus, confining the plasma 
generation region. Increasing the plasma density not 
only raises the sample processing rate, but enhances 
the quality of etching of fine patterns. 

Consequently, the plasma processing apparatus 
when used for the manufacturing of semiconductor 
devices is capable of improving the yield thereof. 

Second Embodiment 

Fig. 7 shows in a vertical cross-section of the sec- 
ond embodiment of the plasma processing apparatus of 
the present invention, and Fig. 8 shows the details of the 
microwave window and counter electrode of the appara- 
tus. 

The plasma processing apparatus differs from the 
apparatus shown in Fig. 3 only in the counter electrode 
21. Specifically, the counter electrode 21 is structured to 
include part of the wall of the reaction chamber 1 1 of the 
apparatus shown in Fig. 3. 

Fig. 9 and Fig. 1 0 are a vertical cross-sectional view 
and bottom view, respectively of the counter electrode. 

The counter electrode 21 consists of a portion 21c, 
which functions as counter electrode against the reac- 
tion chamber 12, and of a portion 21d, which forms part 
of the wall of the reaction chamber 11. The counter 
electrode 21 is made of aluminum or similar, with an 
edge section 21a and a surface 21b that are exposed to 
plasma preferably being rendered by the "alumite" proc- 
ess or alumina coating process. 

The apparatus of this structure of in which the coun- 
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ter electrode 21 and reaction chamber 11 are inte- 
grated, can reduce the creation of particles at the 
electrode fitting section. The counter electrode 21 is 
simpler in structure and therefore easier for manufactur- 
ing as compared with the counter electrode 21 of the 5 
first embodiment. 

Third Embodiment 

Fig. 1 1 shows a vertical cross-section of the third 10 
embodiment of the plasma processing apparatus of the 
present invention. 

The edge section 21a of the counter electrode is lia- 
ble to be sputtered by the high-density plasma gener- 
ated immediately below the microwave window 1 4. 15 

In the third embodiment, an annular ridge section 
14b is formed on the microwave window 14 to protect 
the edge section 21a of the counter electrode against 
sputtering. 

The structure of the third embodiment of the appa- 20 
ratus can suppress the increase with time of the sticking 
of particles to the sample S and metallic contamination. 

Fourth Embodiment 

25 

Fig. 12 shows a vertical cross-section of the fourth 
embodiment of the plasma processing apparatus of the 
present invention. 

The plasma processing apparatus, which is derived 
from the apparatus shown in Fig. 3, further includes a 30 
microwave regulation plate 23 lying on the microwave 
window 14. 

Fig. 13 is a plan view of an example of the micro- 
wave regulation plate. 

The microwave regulation plate 23, which is made 35 
of metal such as aluminum, has the formation of slits 
23a at the central section which is above the sample S. 
The slits 23a, in a pattern configuration, regulates the 
electric field distribution of the microwave introduced 
into the reaction chamber 1 1 , enabling the apparatus to . 40 
perform more even plasma processing. 

Fig. 14 is a plan view of another example of the 
microwave regulation plate. 

The microwave regulation plate 23 has only one 
opening 23a in the central section, and it is adopted for 45 
coping with the unevenness of plasma processing 
between the inner and outer portions of the sample S. 

The microwave regulation plate 23 can also be 
used for confining the plasma generation region. Specif- 
ically, it is intended to confine the strong plasma gener- so 
ation to the region above the sample S and reduce 
plasma generation in the outer region so as to alleviate 
the sputtering on the edge section 21a of the counter 
electrode. Namely, the microwave regulation plate 23 
can also be used to suppress the increase with time of 55 
the sticking of particles to the sample and the metallic 
contamination. 



Fifth Embodiment 

Fig. 15 shows a vertical cross-section of the fifth 
embodiment of the plasma processing apparatus of the 
present invention. 

TTie plasma processing apparatus has the micro- 
wave window 14 of the apparatus shown in Fig. 1 1 and 
the microwave regulation plate 23 of the apparatus 
shown in Fig. 12. 

Based on the above-described structure, the appa- 
ratus can protect the edge section 21a of the counter 
electrode 21 against sputtering and confine the plasma 
generation region. 

Consequently, it is capable of suppressing the 
increase with time of the sticking of particles to the sam- 
ple and metallic contamination, and in addition it is 
capable of etching a sample S based on a stabilized 
bias voltage produced on the sample surface. 

By the combination oMhe counter electrode 21, 
microwave window 14, and microwave regulation plate 
23 having a proper shape of opening, it becomes possi- 
ble to adjust the introduction of the microwave into the 
reaction chamber 11 to thereby increase the plasma 
density. 

Consequently, the plasma processing apparatus of 
the present invention, when used for the manufacturing 
of semiconductor devices, is readily capable of improv- 
ing the yield thereof. 

As explained above, for generating a stable bias 
voltage, it is necessary for the apparatus to have a 
counter electrode 21 (grounded electrode) of a certain 
size or larger. The plasma processing apparatus of the 
present invention, with the arrangement of a counter 
electrode 21 at the rim of microwave window 14, can 
suitably have a large microwave window 14, and it is 
particularly suitable to include the dielectric plate 32 
explained in the above-described first through fifth 
embodiments. 

The plasma processing apparatus of the present 
invention is suitable for such a process as etching of sil- 
icon oxide (Si0 2 ) film in which control of ion is especially 
crucial. 

The following explains the results of experiments 
conducted with the plasma processing apparatus of the 
present invention operating at a microwave frequency of 
2.45 GHz and an RF voltage frequency of 400 kHz. 

Experiment 1 

The plasma processing apparatus, shown in Fig. 3, 
was used to etch continuously 25 pieces of 6-inch 
wafers on which a silicon oxide film of 1 ^m in thickness 
is formed, and the number of particles of sizes of 0.2 p.m 
or larger was counted on the entire surface. For com- 
parison, the same experiment was conducted with the 
conventional plasma processing apparatus shown in 
Fig. 1. 

Among the etching conditions, the flow rate of 
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CHF 3 was 20 seem, the pressure was 30 mTorr, the 
microwave power was 1300 W, the RF voltage power 
was 1000 W, and the temperature of sample stage was 
0 °C. 

According to the plasma processing apparatus of 
the present invention, the particle count on the wafer 
was less than 50, as compared with several hundreds 
particles resulting from the conventional apparatus. 

Particles on the wafer resulting from the plasma 
process of the apparatus of the present invention were 
analyzed with the EDX (energy dispersion X-ray ana- 
lyzer). Aluminum (Al) and fluorine (F) were not detected 
simultaneously, and the reduction of particles coming 
out of the counter electrode where aluminum (Al) and 
fluorine (F) are to be detected was confirmed. 

Experiment 2 

The plasma processing apparatus shown in Fig. 12 
was used to assess the ability of improving the uniform- 
ity of plasma by the microwave regulation plate. 

The uniformity of plasma was assessed in terms of 
the distribution of the rate of f luorocarbon polymer for- 
mation on a 6-inch silicon wafer resulting from the 
decomposition of CHF 3 gas by plasma. 

The microwave regulation plate, shown in Fig. 14, 
which limits the microwave passage to a rectangular 
area, and the microwave regulation plate shown in Fig. 
15, which adjusts the electric field distribution of the 
microwave, were used. For comparison, the same 
measurement was conducted with the apparatus having 
no microwave regulation plate. 

Among the etching conditions, the flow rate of 
CHF 3 was 20 seem, the pressure was 30 mTorr, the 
microwave power was 1300 W, and the temperature of 
sample stage was 0 °C. No RF voltage was applied to 
the sample stage. 

Fig. 16, Fig. 17 and Fig. 18 show the distribution of 
the rate of f luorocarbon polymer formation on the wafer 
surface. Fig. 16 is the case with the microwave regula- 
tion plate having the opening shown in Fig. 15. Fig. 17 
is the case with the microwave regulation plate having 
the opening shown in Fig. 14. Fig.. 18 is the case without 
a microwave regulation plate. The unit of polymer form- 
ing rate is nm/min. Symbols "+" and "-" in Fig. 16 and 
Fig. 17 signify that the etching rate is 400 nm/min or 
higher and lower than 400 nm/min, respectively. 

It was confirmed that by the provision of the micro- 
wave regulation plate, the distribution of film forming 
rate is made uniform, and plasma of uniform density dis- 
tribution can be generated. 

Experiment 3 

The plasma processing apparatus shown in Fig. 1 5 
having the microwave regulation plate shown in Fig. 14 
was used to generate plasma and measure the varia- 
tion with time of the number of particles of sizes of 0.2 
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urn or larger on the entire surface of a 6-inch wafer. For 
comparison, the same measurement was conducted 
with the plasma processing apparatus having a flat 
microwave window 14 without the annular ridge section 
5 14b. 

Among the plasma generation conditions, gases 
used were CHF 3 and CO, the microwave power was 
1300 W, and the RF voltage power was 600 W. 

Fig. 19 shows a graph of the variation of particle 
io count with respect to the plasma discharge time. 

The apparatus having the microwave window with- 
out the annular ridge section 1 4b maintained the parti- 
cle count below 50 in the first 1000 mins at most, 
whereas the apparatus having the microwave window 
15 with the annular ridge section 1 4b maintained the parti- 
cle count below 50 for longer than 2500 mins. 

It was confirmed that by the formation of the micro- 
wave window so as- to protect the edge section of the 
counter electrode, the increase in the number of parti- 
te cles that stick to the sample with time can be sup- 
pressed further. 

Industrial applicability 

25 As described above, the plasma processing appa- 
ratus and plasma processing method of the present 
invention are capable of alleviating the problems of the 
sticking of particles to the sample and metallic contami- 
nation, and are also capable of etching a sample based 

30 on a stabilized bias voltage produced on the sample 
surface. Moreover, the method and apparatus of the 
present invention are capable of performing the uniform 
plasma processing for samples having large areas. 
Consequently, the plasma processing apparatus 

35 and plasma processing method of the present inven- 
tion, when used for the manufacturing of large-scale 
integrated circuits (LSIs) and liquid crystal display pan- 
els (LCDs), are capable of improving the yield thereof. 

40 Claims 

1 . A plasma processing apparatus comprising: 

means for supplying a microwave; 
45 a reaction chamber having a microwave win- 

dow and a sample stage which confronts said 
microwave window; 

means for applying an RF voltage to said sam- 
ple stage; and 

so a counter electrode which is located to confront 

said sample stage and which is grounded elec- 
trically, wherein said counter electrode is 
located in a rim section of said microwave win- 
dow inside said reaction chamber. 

55 

2. The plasma processing apparatus according to 
claim 1, further comprising a dielectric plate for 
propagating said microwave, said dielectric plate 
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being disposed between said microwave supply 
means and said microwave window to confront said 
microwave window. 

The plasma processing apparatus according to s 
claim 1 or 2, wherein said microwave window is 
shaped such that an edge section of said counter 
electrode is protected. 

The plasma processing apparatus according to any w 
of claims 1 through 3, further comprising a metallic 
microwave regulation plate having an opening for 
introducing said microwave, said microwave regula- 
tion plate being disposed close to said microwave 
window on said outer side of said reaction chamber. 15 

A plasma processing method for implementing a 
plasma process for a sample with a plasma 
processing apparatus as set forth in any of claims 1 
through 4. 20 
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Fig. 3 




Fig. 4 
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Fig. 7 
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Fig. 12 
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Fig. 13 
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Fig. 15 




15 



EP 0 831 680 A1 



Fig, 16 



Fig. 17 



Fig. 18 
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Fig. 19 
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